Critical role for osteopontin in diabetic nephropathy.
The profibrotic adhesion molecule, osteopontin (OPN), is upregulated in kidneys of humans and mice with diabetes. The thiazolidinedione (TZD) insulin sensitizers decrease albuminuria in diabetic nephropathy (DN) and reduce OPN expression in vascular and cardiac tissue. To examine whether OPN is a critical mediator of DN we treated db/db mice with insulin, rosiglitazone, or pioglitazone to achieve similar fasting plasma glucose levels. The urine albumin-to-creatinine ratio and glomerular OPN expression were increased in diabetic mice, but both were reduced by the TZDs more than by insulin. We administered streptozotocin to OPN-null and OPN-wild-type mice, and OPN-null mice were bred into both type 1 (Ins2(akita/+)) and 2 (db/db) diabetic mice. In each case, OPN deletion decreased albuminuria, mesangial area, and glomerular collagen IV, fibronectin and transforming growth factor (TGF)-beta in the diabetic mice compared with their respective controls. In cultured mouse mesangial cells, TZDs but not insulin decreased angiotensin II-induced OPN expression, while recombinant OPN upregulated TGF-beta, ERK/MAPK, and JNK/MAPK signaling. These studies show that OPN expression in DN mouse models enhances glomerular damage, likely through the expression of TGF-beta, while its deletion protects against disease progression, suggesting that OPN might serve as a therapeutic target.